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Introduction
When the Internet started its relentless rise to ubiquity, the Death of Distance hypothesis (Cairncross, 1996) suggested that geographical distance and borders would no longer matter in the online world. Anything available on the internet anywhere in the world would only be a click away. While this may be true for many online services, there are substantial parts of the online world where state borders remain an obstacle to access. Some of these obstacles are imposed by governments for political and legal reasons. Others are of a more commercial nature and imposed by firms. The term geoblocking refers to this commercial practice that prevents online customers from one country to access and/or purchase a product or service from a website based in another country, or to automatically re-route customers away from a foreign website and to a local site in their own country. In the pre-digital era this was not an issue because high transport costs reduced opportunities for price arbitrage to an insignificant level. In the digital era active geo-blocking measures are required to prevent cross-border trade.
As part of its Digital Single Market Strategy, the European Commission (2015) proposed to eliminate discrimination between consumers based on their country of residence. This led to a legislative initiative (European Commission, 2016) to address unjustified geoblocking and fight price discrimination based on nationality or place of residence or establishment of the consumer. This initiative covered the online sale of goods and services only, not digital media content that is subject to copyright protection. The Commission considered it necessary to further assess the potential impact of lifting geoblocking restrictions with regard to copyright-protected products. This study contributes to that assessment.
It is often assumed that, since copyright is defined on a national territorial basis, the cross border sale of copyright-protected content would run into difficulties linked to the need to clear rights for several territories. A digital media distributor who makes copyright-protected content available online in more than one Member State has to clear the relevant rights for all territories where this content is made available. Right holders are free to issue single territory or multi-territorial license covering several territories. Multi-territorial licensing of rights is widely used for books, software and games, even before the digital era. That was not the case for music because of the key role that national collecting societies play in clearing rights and collecting revenue. Territorial fragmentation in music licensing was due not so much to copyright law but to the copyright management regime that revolved around national collecting societies. With digitization the importance of online music distribution via new global intermediaries such as iTunes, Spotify and many other music platforms increased. This put pressure on music publishers and collecting societies to reduce cross-border transaction costs. Following a European Commission (2005) recommendation, the music industry took initiatives to try to overcome these trade costs 1 . While these collecting societies continue to play an important role, international licensing hubs have been set up to facilitate rights clearance on a multi-territorial basis (Dyson, 2013; Gomez & Martens, 2014) . They contributed to increased cross-border availability of digital music in recent years. When technology and market pressure pushed rights holders to exercise their rights in a multi-territorial way they forced changes onto the management system.
The situation is different for audio-visual media. Film producers normally acquire all rights for all territories from the contributing artists (actors, script writers, musicians, etc.) (Renda et al, 2016; Simonelli, 2015) . However, the commercial exercise of these rights is usually done by means of territorial licensing to film distribution channels by country. Territorial licensing enables them to practice geographical price and access differentiation and increase their revenue. In the case of film commercial choices made by film producers in the exercise of their rights create geographical fragmentation and obstacles to cross-border access, not the territoriality of copyright itself. The exercise of rights is a bilateral commercial contracting issue that cannot be addressed through copyright law. Contrary to music however, technological change and market forces do not seem to be strong enough (yet) in audio-visual media to induce change in the territorial exercise of rights.
While physical trade costs resulted in some degree of "natural" market separation in traditional offline markets, rights holders to digital media need to resort to geo-blocking technology in online markets to achieve this market segmentation. That stands at odds with consumer expectations in a seamlessly connected online world and with the declared DSM policy objective to fight consumer discrimination based on place of residence.
The European Parliament has become aware of this situation. Proposals in the Parliament triggered a discussion about the possible extension of the non-discrimination obligation laid down in the European Commission's (2016) geo-blocking proposal to copyrightprotected non-audio-visual media services such as music, e-books and online games 2 .
The proposed Regulation as such (in particular Articles 3 and 5) applies to these media services. Only Article 4 that forbids different conditions of access on the basis of place of residence does not. Audio-visual media such as films and TV programmes could be subject to the same reasoning. However, questions related to cross-border access to such works are being discussed under the DSM copyright policy package, not under the geo-blocking initiative. They are therefore not considered in this report.
The objectives of this report are (a) to empirically verify the extent of remaining restrictions to cross-border access and availability in non-audio-visual media products, (b) verify the extent of cross-country price differentiation in these products and (c) give some indications on the potential economic impact of lifting geo-blocking restrictions.
We cover geo-blocking in three non-audio-visual (NAV) sectors: music, e-books and games. We were unable to collect data for all online operators in these vast markets. Our verification of geographic market conditions is therefore limited to the market leaders in the EU, respectively Amazon (e-books), Sony PlayStation (games), and Apple iTunes (music). We collect data at the product level for music, books and games 2 See https://www.theparliamentmagazine.eu/articles/news/eu-parliament-approves-new-geo-blocking-rules.
The proposed EP amendment of the Commission regulation includes the following text: "This Regulation should be regularly evaluated, with a view to proposing amendments where necessary. The first evaluation should concentrate, in particular, on the possible extension of the scope of this Regulation to other sectors such as audio-visual, financial or electronic communication services, transport services or healthcare services. In particular, the evaluation of the extension to audio-visual services should be based on detailed price and cost data which only service providers possess. Therefore, those providers should cooperate in the evaluation in order to assess whether the inclusion of those services within the scope of this Regulation would lead to the evolution of business models which are more efficient than those currently used." This text has not been agreed yet between Commission, Parliament and Council.
download services. For music steaming we compare subscriptions across countries and service providers for a number of leading music streaming services 3 .
2.
Summary of findings 2.1. Cross-border access and availability 4 We find that cross-border access to online media stores (covered by this research) outside the country of residence of the consumer is generally blocked for the media products and distributors surveyed in this study. Geo-blocking remains a pervasive feature of online shopping for non-audio-visual media. However, geo-blocking is not absolute and can usually be circumvented by changing the residential address (and sometimes the credit card) of the user and/or opening several accounts in several country stores. These possibilities are open to more internet-savvy consumers who are willing to invest effort in getting cross-border access. It indicates however that online distributors are not overly worried about a limited extent of cross-border access.
By contrast, cross-border availability of non-audio-visual media products is high. Product catalogues are largely overlapping between country stores in the EU. The overlap reaches around 98.6% for e-books on Amazon, 90% for downloadable music on iTunes, and 81.1% and 90.5% respectively for PS3 and PS4 PlayStation games 5 . We could not directly verify cross-border availability of music in streaming services. However, a small sample comparison of unavailable songs between Spotify streaming and iTunes downloads suggests that cross-border availability on Spotify is higher than on iTunes and could reach around 96%. High cross-border availability suggests that consumers would not gain much in terms of product variety when cross-border access restrictions (geoblocking) would be lifted.
Price differentiation 6
We find that online music distributors, both for streaming and download (iTunes) services, make use of geographical price differentiation. In the case of music downloads from iTunes, 11.5% of all observed song prices differ from the mode price (the most frequently quoted price), of which 9% were higher and 2.5% were lower than the mode 3 Streaming services exist in e-books as well but represent only a marginal share of the e-books market. Cross-border access is defined as a user in one country having access to content offered in another country. In this case the user (virtually) crosses the border from his country of residence to the country where the content is offered. Cross-border availability is defined as content that is made available (not necessarily produced) in one country is also available in other countries. Here the content (virtually) crosses the border from one country to another. These definitions correspond to WTO GATS services trade modes 1 and 2. See https://www.wto.org/english/tratop_e/serv_e/cbt_course_e/c1s3p1_e.htm price. Price discrimination is driven by country and product characteristics 7 . Consumers in high-income countries are more often subject to higher prices. Lower prices are more evenly spread across countries in most cases. Higher prices occur more frequently when songs are popular in a country. In iTunes, price differentiation is used as a commercial strategy to extract more value from consumers with higher incomes and lower price elasticity of demand.
Music streaming services can only differentiate subscription prices by country, not by song. For the main players, Apple Music and Spotify, subscription prices are positively correlated with income levels in countries -and with each other. Typically, prices in Southern and Eastern EU MS are lower than in North-Western Europe. However, Google, Microsoft and Tidal music do not differentiate prices across the EU. Some other minor music service providers with special business models are free of charge in all countries.
For e-books, price differentiation from the mode price is observed in 26% of all observed book prices in the 6 Amazon e-books stores in the EU -or 16.5% if only the 5 Eurodenominated stores are taken into account. Clearly, exchange rates and rounding off prices plays an important role in non-Euro countries. Price differentiation is more or less equally divided between increases and decreases. There is no significant correlation between e-book prices and country income levels or sales rankings 8 .
Compared to music and e-books, price differentiation is less prevalent in Sony PlayStation online games stores. Price increases occur in less than 0.5% of all observations. The frequency of price decreases reaches 2.2% for PS3 games and 3.2% for PS4 games 9 . Much of this price differentiation seems to be driven by exchange rates and rounding off prices in country stores where prices are not denominated in Euro.
We conclude that the frequency of geographical price differentiation is rather limited in non-audio-visual media download stores. It is widely practiced however in music streaming services. Note that this conclusion does not necessarily apply to smaller online operators in these markets.
The potential economic impact of lifting geo-blocking restrictions
The economic impact of geo-blocking on the welfare of media producers (sellers) and consumers (buyers) can be split in two components. First, consumer welfare may be negatively affected because geo-blocking reduces product choices as available catalogues will not reflect the complete range of product variety available across the entire EU (the variety effect). According to a Eurobarometer Survey, the variety effect is reported to be the strongest driver for consumers to try cross-border access to 7
Price deviations are slightly less frequent among Euro-denominated stores, probably due to exchange rates. We allow for a 10% margin between euro and non-euro prices in order to account for exchange rate variations and rounding-off of prices.
8 Amazon product pricing is algorithm-driven. Prices may change frequently, depending on market conditions and price competition in the country covered by a store.
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Finland is an exceptional case: 99% of all games are priced marginally lower than the mode price, often not more than 10 or 20 cents. We decided to discard these marginal changes.
catalogues in other countries 10 . Other studies confirm this (Cardona, 2016) . More educated consumers in smaller countries with smaller domestic markets and less product variety at home are more inclined to look for media content abroad. Still, few consumers try cross-border access and more than half of those who tried failed.
Second, geo-blocking enables geographical price discrimination between consumers on the basis of their place of residence (the price effect). Sellers can set different prices for the same product in different country markets with a view to maximize their revenue and monetize part of the (unpaid) consumer surplus. As the evidence presented in this report shows, price differentiation is usually driven by the popularity of products (the price elasticity of consumer demand) and by purchasing power (the income elasticity of demand).
The welfare effect of geo-blocking and price differentiation on sellers can be safely assumed to be positive otherwise sellers would not apply this commercial strategy. The impact on consumer welfare is a-priori ambiguous and requires an empirical assessment. Some consumers may gain, for instance in low-income countries and buyers of products for which there is relatively weak demand. Others will lose, for instance in high-income countries and consumers of popular products with strong demand and thus relatively low price elasticity. Whether it is welfare enhancing for society as a whole is also an empirical question that depends on the combination of seller and consumer effects. An empirical assessment can only be made if sellers make the required data on pricing and sales available to researchers.
What will happen when geo-blocking restrictions are lifted?
Since price differentiation occurs only in a minority of cases in music, e-books and games, one might assume that prices are more likely to align with the mode price. That is not necessarily the case however. Lifting restrictions on cross-border trade will induce price arbitrage between country markets. That may put pressure on sellers to reduce price differentiation. Some differentiation may continue to exist however because arbitration and trade costs will not fall to zero. Exchange rate variations, transactions costs related to credit cards and registration in stores, trade barriers related to language etc. may still create obstacles for consumers trying to move between country stores (Cardona, 2016) . For example, we report here that barriers to cross-border access to country stores in Amazon e-books and Sony PlayStation are rather permeable but still generate transaction costs that seem to be sufficient to maintain some degree of price differentiation. Sellers may also experience additional costs from selling cross-border. For instance, they will have to apply different VAT rates according to the country of residence of the buyer 11 .
A major issue related to the possible lifting of geo-blocking restrictions is the impact on prices. Consumers in lower-income (and thus lower-priced) countries fear an increase in prices. On the other hand, consumers in higher-income countries might experience a decline in prices. restrictions. It is unlikely that all prices in all countries will automatically be adjusted to the highest price level. Service providers may try to increase cross-border trade costs in order to reduce price arbitrage and maintain some level of price differentiation between countries in the absence of geo-blocking restrictions. For example they can play on language and cultural differences between countries and construct menus and apps without multiple language options and with specific cultural features that link a language to a subscription price. Price differentiation may also shift from geographic price discrimination to product "versioning", with higher-priced versions of the streaming service being offered with additional features. We already observe this for instance in music downloads (Gomez & Martens, 2014) .
A related question is the impact of price changes after lifting geo-blocking restrictions and possible new price differentiation mechanism that may emerge on consumers and sellers' welfare. In the absence of detailed product level data on consumer demand for music by country, it is not possible to estimate these economic welfare effects 12 .
Empirical evidence from online goods markets shows that lifting geo-blocking restrictions boosts welfare for producers, consumers and society as a whole (Duch-Brown and Martens, 2016) . That empirical evidence underpinned the original Commission geoblocking initiative. Aguiar & Waldfogel (2014) show that, in the case of online music, product variety restrictions have a negative impact, both for consumers and producers. Lifting geo-blocking restrictions in online music to make the entire catalogue available to all consumers in all EU Member States would increase revenue for music producers and welfare for music consumers 13 . That study is limited to the variety effect and does not cover geographical price differentiation in music.
Moreover, the supply side pricing response is not necessarily limited to consumer prices. It may have repercussions on intermediate prices, such as license fees for copyright holders. For example, Spotify reports 14 that its licensing system includes different license fees for the same song in different countries, depending on the pricing and market conditions for that song. On the other hand, the predominance of mode pricing in the iTunes music stores suggests that, even if geographical differentiation in license fees happens, it would only occur in a small minority of cases.
Music streaming subscriptions are a special case because there is only one subscription price per country.
Convergence to the mode price may not be a very realistic assumption and some degree of price convergence may occur. It is hard to predict how the combination of supply and demand side factors will play out. The small number of available observations and the absence of consumption and consumer profile data make it impossible to do estimations.
Online markets for digital media services are testing the limits of the EU Single Market policy. Trade costs in offline physical markets ensure to some extent a "natural"
12
Marcus and Petropoulos (2017) apply a methodology that starts from an estimation of knowledge of other European languages among migrants and native populations, and their willingness to pay for content in these languages. That method takes language versions of media products as exogenously given and not as endogenous to availability and access. When the market expands, media producers may have an incentive to provide more language versions. Conversely, language versioning can be used as an active tool to geographically segment markets.
13 Aguiar & Waldfogel (2016) showed that the same is true for films.
14 Spotify Position Paper on the EP/IMCO Draft Report with amendments to the Geo-Blocking Regulation.
geographical separation of markets. Trade costs in online markets are much lower in the absence of legal and commercial (geo-blocking) restrictions. That could lead to stronger price convergence across Member States and possibly a combination of positive and negative welfare effects between different socio-economic groups.
This leaves policy makers with a policy dilemma between lifting geo-blocking restrictions on the basis of empirical economic evidence and welfare considerations, or on the basis of the DSM policy principle to oppose price discrimination based on the country of residence of the consumer. The data required to compile the evidence is hard to access (held by private operators).
Music downloads
After years of decline, worldwide music revenue is increasing again (IFPI, 2016) . That increase is mainly led by digital music sales (as opposed to physical sales) that represent almost half of all revenue. Within digital, music streaming services are growing fast and represent almost half of all digital revenue. The market for digital music downloads-toown is declining under pressure from streaming but still represented about half of all digital music revenue and about a quarter of all music sales revenue in 2016. Streaming is discussed in detail in the next section.
For this report we selected the Apple iTunes stores to verify cross-border access, availability and pricing conditions for downloadable music in the EU. Apple maintains country-specific iTunes stores in all EU Member States except Croatia. Within the market for music downloads, Apple's share was estimated at over 60%, far ahead of the second largest provider, Amazon, with a market share of 16% 15 .
Cross-border access is blocked in the Apple iTunes stores. The Terms and Conditions state that "No intra-community purchases can be made on the Apple Store" 16 . Buyers have access to the country store in their declared country of residence, even when they are staying in another country. In practice however, buyers can change their residential address to another country, use a credit card from that country, and thereby get access to other stores. IP addresses do not matter in iTunes for the determination of the country of residence.
Samples of songs and albums were constructed by obtaining the Top-100 albums and songs from: https://rss.itunes.apple.com/, in the US 17 store and country-specific iTunes stores in 27 EU Member States for 40 categories (genres) of music (see Table 1 in Annex 1). This data collection method limits the sample to top-ranked items. It is not necessarily representative for the long tail of the sales distribution. In the remainder of this analysis we do not use information on items available in the US store only. US information was collected only to increase sample size, not for country comparison purposes.
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In some cases the price field had the value -1. For albums this means that although some or all of the songs are available for purchase the whole album is not. For songs it means that a song is only available through purchase via the whole album. In all these cases it was assumed that the item is not available.
In total data on 32,245 music albums were obtained using the rules outlined above. Songs are harder to identify than albums. Songs may exist in multiple albums and a consumer can obtain the same song from different sources at different prices. The issue arises because the same song has different identifiers for different albums. We apply a procedure that checks for minimal differences in song names and duration (less than 3 seconds). In addition, different edits of a song are assumed to be different songs. If multiple versions of the same song were found in the same country then the cheapest was used. In total we found 36805 distinct songs using this procedure. Table 2 shows that there is some variation in availability by country. Overall, cross-border availability of albums in iTunes seems to have increased significantly over the last years. Compared to an earlier study on availability in the iTunes music stores , availability seems to have increase. The earlier study found cross-border music availability in the Apple iTunes stores in the EU27 between 73 and 82% for songs and albums, depending on whether different versions are considered as different products or not. Table 6 (in Annex 2) shows the extent of price dispersion or price deviations from the mode price (the most frequently quoted price) for songs and albums across the EU27 iTunes stores. The overall index of price differentiation across countries varies between 11.5% for songs and 16.2% for albums. This means that only 11.5% of all song-country observations have prices that diverge from the mode price for a song. Nearly 80% of the observed price deviations are positive deviations from the mode price, i.e. higher prices than the most frequently quoted price for that song (67% for albums). When the sample of price observations is restricted to country stores denominated in Euros, these figures decrease slightly to 10.7% and 14.6% respectively 19 . This suggests that exchange rate variations and price rounding may be responsible for part of the observed overall price variation 20 . Table 7 reveals geographical patterns in price dispersion for songs in the iTunes stores. Price dispersion occurs more frequently in high-income countries in North-Western Europe than in lower-income countries in Central, Eastern and Mediterranean Europe (column 7) and these are mostly price increases compared to the mode price (column 9). Moreover, price dispersion occurs more frequently for popular songs that have a rank in the Top-100 (comparing columns 7 and 8). Price reductions (negative deviations from the mode price) are far less frequent and more evenly spread out across countries (column 10), with a somewhat strange peak in the Czech Republic, Hungary and Greece. The peak in the UK is largely driven by exchange rates and rounding-off prices in Pounds. Table 8 shows similar patterns for albums. Price dispersion occurs more frequently in higher-income countries (column 7). They are mostly price increases (column 9) for 19 Recall that for country stores not denominated in Euro we allowed for a 10% exchange rate margin before classifying a price as different. 20 Amazon pricing is algorithm-driven and prices vary frequently in function of local market conditions. Amazon may also run price experiments on its website and the probability of ending up in such an experiment is not negligible. popular albums that make it into the Top-100 (comparing columns 7 and 8). However, the frequency of price dispersion for albums is tailing out slower than for songs when moving to lower-income countries. This may be related to the fact that album prices are anyway spread out over a much wider range than song prices. The main difference with songs is a less clear-cut geographical pattern of negative deviations (price reductions) from the mode price (column 10). Negative deviations still tail out for the poorer countries but also show low frequency in the top and middle-income countries 21 .
The overall conclusion is that price discrimination for songs and albums is used mostly to extract higher prices from high-income consumers and for more popular songs with a lower price elasticity of demand. The frequency of price decreases is much lower than the frequency of price increases.
The economic welfare effects of lifting geo-blocking restrictions in digital music have been estimated by Aguiar and Waldfogel (2014) . They find that, on average across European countries, consumers would gain 1.8% in welfare and producers about 1.1%. The magnitude of these effects varies by country, with slight producer welfare losses in the UK, Ireland and Belgium only. The impact is relatively small because cross-border availability in music is already high and opening cross-border access will only lead to a minor increase in available variety of products (catalogues). Note that this study covers the variety effect only (increases in the number of products in catalogues), not the price effect. Estimating the welfare implications of opening national markets to price arbitrage would require detailed data on prices and consumer demand per song and country. The supply side response would also have to be included but is very difficult to predict.
Marcus and Petropoulos (2017) concur with this study and provide a very similar estimate based on their method of estimating language-related demand and willingness to pay. The language-based method may be applicable to music because it is usually not made available in translated versions. Films and books by contrast are often made available in translation.
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We also calculated the extent of price deviations from the mode price for songs and album prices without VAT. As expected, this triggers a vast increase in price deviations from the mode price, mainly due to variations in VAT rates for music across EU MS (See Table 4 in Annex 2). This shows that iTunes pricing focuses on consumer prices. Consumer prices are rounded off to fit into price brackets. iTunes deducts the relevant VAT rate, depending on the country of residence of the buyer. As such, the seller pays for (or benefits from) variations in VAT rates, not the consumer.
Music streaming
Music streaming is the fastest-growing distribution channel for music that accounts now for more than a quarter of total music sales revenue, up from nearly zero a few years ago. We have identified more than 20 music streaming services that are currently available in the EU (see Table 9 in Annex 2). Spotify was an early innovator in 2008 and is now one of the most well-known services. More recently, some big players like Amazon, Apple, Microsoft and Google came into this market. There is also a variety of specific niche market service providers such as Bandcamp (a streaming service with direct payments to the artists), Soundcloud (where users can upload their own music), Earbits (where artists can bid to promote their music) and Saavn (only Hindi music).
Geo-blocking is widely practiced. The big players do not allow cross-border access to their services. Some smaller service providers do however. At the same time, geographic coverage of streaming services varies widely. Some big players are only available in a few countries, such as Amazon Music Unlimited and Echo Plan, while others are available in all EU Member States (Spotify, Deezer and Apple Music). Table 9 shows that the number of (paid) streaming services available ranges from 7 to 14 per country.
We have no means to verify cross-border availability of music in streaming services because there is no way to check music streaming catalogues in a country. Still, there is evidence that cross-border availability on Spotify is not 100% 22 . We carried out a small sample check to verify this. We took a random sample of 147 songs out of a larger sample of 3500 songs that are available in iTunes stores in other EU countries but not available in Spanish iTunes store. We then checked manually the availability of these songs in Spotify in Spain. We found that 48% of these songs are available on Spotify Spain, plus another 8% that are available in different versions. The remainder was not available in Spotify Spain either. Assuming that this small sample is reasonably representative 23 , we estimate that cross-border availability of songs in Spotify should be around 96%, compared to around 91% in iTunes.
Pricing varies significantly across countries, much less so across services. Streaming services are usually available either for free (with ads) or on a monthly subscription basis (without ads). They also exist in "family" versions that allow the use of several devices on a single subscription or subscription cost sharing. As with songs and albums in Apple iTunes, streaming subscription prices are higher in Western Europe compared to lower-income countries in Central, Eastern and Southern Europe (see Table 9 ). There is a strong positive correlation between GDP per capita and subscription prices (correlation coefficient between +0.62 and +0.66). Similarly, cross-country price variations are almost perfectly correlated between streaming providers (correlation coefficient +0.99). This indicates that providers observe each other closely in setting prices. Geographical third-degree price discrimination appears to be the leading commercial strategy of the main streaming service providers. However, not all streaming service providers apply geographical price discrimination. For example, Google, Microsoft and Tidal music do not differentiate prices across the EU. This shows that other business models are feasible. Some music streaming service providers with special business models are (partially) free of charge in all countries or introduce very specific payment conditions not linked to subscriptions.
A major issue related to the possible lifting of geo-blocking restrictions on music streaming services is the impact on subscription prices for providers that practice price discrimination. Consumers in lower-income (and thus lower-priced) countries fear an increase in prices. On the other hand, consumers in higher-income countries might experience a decline in prices. It is hard to predict the sellers' price response to lifting geo-blocking restrictions. It is unlikely that all subscription prices in all countries will automatically be adjusted to the highest price level, though some music streaming service providers argue that since the bulk of their subscribers are located in highincome countries that will determine the new price level. Of course, service providers may try to increase cross-border trade costs in order to reduce price arbitrage and maintain some level of price differentiation between countries. For example they can play on language and cultural differences between countries and construct menus and apps without multiple language options and link the language to a subscription price. Price differentiation may also shift from geographic price discrimination to product "versioning", with higher-priced versions of the streaming service being offered with additional features.
E-books
The market for e-books is segmented across digital readers and file formats. The Mobi format can be used on Amazon Kindle readers and Kindle apps available in Apple iOS and the Android stores. The ePub and PDF formats are fully interoperable on several devices, including Sony, Nook (Barnes & Nobles), Kobo, Tolino, Tagus and the iBooks app in Apple devices. Amazon Kindle has an estimated market share of 74% in the US, followed by Apple iBooks (11%) and Nook (8%) 24 . The Amazon Kindle share is around 90% in the UK 25 , and around 40% in Germany and Spain (Wischenbart, 2014; Li, 2014) .
There are no statistics for other European countries. Amazon sells e-books from other publishers but also offers Kindle Direct Publishing to individual authors to directly publish their e-books. In this report we focus on the market leader, the Amazon Kindle stores.
Cross-border access
Book publishers on Kindle can hold publishing rights for all territories (worldwide) or for specific territories only. The latter may occur when a publisher holds rights for specific language and/or country versions only, or acts as an associate publisher for the main publisher or the original language version of a book. Publisher can specify for which territories they hold rights when they upload an e-book on Amazon 26 .
Amazon has 12 Kindle stores worldwide, of which 6 in the EU: Germany, UK, Spain, France, Italy and the Netherlands. Anyone anywhere has access to the Amazon US store 27 . However, access to Kindle country stores is in principle restricted (see Table 10 in Annex 2) 28 to residents in these countries. Residents in Belgium, Luxemburg, Ireland and Austria can buy in neighbouring country stores that share the same language. Amazon uses the physical mailing address of the Amazon account holder to determine the users' country of residence. Users can look at the catalogue of any Amazon country store but purchases can only be made when the user logs in to the Amazon store where he has a registered account, including a residential address. Attempts to buy in other stores trigger a message that redirects the user to the store corresponding to his postal address (see Annex for examples). Users can switch to another Amazon store by providing a different postal address in another country. There is no need for a credit card or IP address associated with that country. This makes the geographical walls around the Kindle stores quite porous. As a result, Amazon Kindle stores are de facto crossborder accessible, though it requires some effort by computer-savvy users. Table 19 in Annex 2 presents some data on cross-border access in other e-book stores in five of the six EU countries where Amazon operates (Germany, France, UK, Spain and the Netherlands). The majority do sell cross-border, except in the UK where the situation is more variable. examine geographical market segmentation in the market for ebooks in the EU using data from the Amazon Kindle e-books store. They collected availability and price data for a sample of Top-100 29 e-book titles in each of the six EU Amazon stores (UK, Germany, France, Spain, Italy and the Netherlands) and in the US store in June 2015.
Cross-border availability
We follow a similar method to obtain the Top-100 e-book titles in each of the 6 European Amazon stores in January 2017. This yields a list of 598 unique titles of e-books. We consider translations as different products 30 . Since the 6 stores cover 6 different language zones, there is hardly any overlap between these Top-100s. Only two titles were common to these Top-600 lists. We take this list of books and check their availability in each of the 6 stores. We also collect prices for these books in each store. Note that this data collection method limits the sample to top-ranked items. It is not necessarily representative for the long tail of the sales distribution. Table 11 (in Annex 2) shows that overall cross-border availability in Amazon e-book stores is 98.6%. More than 97% of all book titles are available in all stores. This represents a small increase compared to who found overall availability around 93%. These high availability figures show that there is no real need to switch stores in order to have access to the variety of e-book titles in Amazon. Moreover, all users anywhere in the EU have access to the US store where 586 of these 598 titles are also available. We can therefore conclude that all users in the EU have access to nearly all titles.
Price dispersion across Amazon Kindle stores
All Amazon e-book prices include VAT. Since January 1, 2015, the VAT rate of the buyer's country of residence is applied. Table 12 shows how VAT rates for e-books vary across the EU. According to Amazon, prices excluding VAT are adjusted so that the price including VAT is aligned across all stores. However, we observe some price differentiation between stores. This implies that the alignment is not carried out uniformly across all stores. Prices in country stores may vary according to local market conditions and competition from other online bookstores in these countries. Amazon may also run price experiments in particular stores. Amazon sets the exchange rate for payments in currencies other than the currency in which the price is quoted on screen 31 . Table 18 shows the frequency of prices variations for identical e-books across the 6 Amazon country stores in the EU. Only about a third of nearly 600 titles were found to have identical prices across all the stores where they are available. Another third had a different price in one country store. Out of 3588 country-price observations for the nearly 600 titles in all stores, 23.2% deviated from the mode price. About two thirds of these price deviations where higher prices compared to the most frequently cited price; only one third were lower prices.
29
Ranks in Amazon are updated hourly and reflect newer and historical sales of every book sold, with recent sales weighted more heavily. To create the Best Sellers list, Amazon takes into account the entire sales history of a book.
30
Few users will be fluent in several languages, let alone 6 languages. Hence, from a user perspective, substitution between different language versions is very limited. Limited substitution justifies considering translated versions as different products.
31
https://kdp.amazon.com/help?topicId=A30464Q6OVH578
Marcus and Petropoulos (2017) point out that e-book pricing variations should take into account differences in book retail pricing policies in Member States. France, Germany, Spain and Slovenia have mandatory retail prices for books, including e-books. Annex 2 presents a short overview of the impact of fixed retail book pricing on e-book markets.
Welfare effects
The welfare effects of lifting geo-blocking restrictions are very hard to predict in the absence of detailed data on consumer demand by book title and price levels in each country. E-books cross-border availability is already very high in the Amazon stores, especially when the Amazon.com US store is taken into account as a back-door access.
Lifting geo-blocking restrictions will only produce a very small increase in the variety of titles available. Moreover, most popular books will be available in translation, especially in larger markets. That would again dampen the variety effect as consumers can choose between different language versions of the same book. The main impact will therefore come from the price effect.
Games
Since the 1980's when the first video game consoles entered households, video games have become a common option for home entertainment. Over the last decade the target audience for video games shifted towards adults. Most games have violent and strong language or complex storylines. The cost of producing a video game is comparable to the cost of an average movie. Grand Theft Auto IV for instance is estimated to cost around a quarter billion dollars, according to iMDB, and made one billion dollars within one week of its release. Storage methods have changed from magnetic tapes for the first Ataris, to cartridges for Nintendo and Sega, and to Optical Discs (CDs, DVDs and Blu-rays). Today one can download or stream a game from a Sony PlayStation store or a Microsoft Xbox Live store. However, Microsoft's original plan to distribute games only on-line for its flagship console (Xbox-ONE) led to a public outcry (Lee, 2012 There are five main categories of games in the PlayStation Network. A Game is the basic game; a Full Game is a game plus add-ons (such as extra stages or characters). A Bundle can be a collection of games or a full game with additional features such as special characters, costumes and other add-ons that can otherwise be purchased. For instance NBA-2K17, the most popular basket-ball game, comes into the standard edition and the Kobe Bryant Gold Edition that costs approximately double the price, offering virtual currency and digital content in the form of particular player's outfits for instance. The fourth category is PS-Now Games that can be purchased at a price and can only be accessed online. Finally there are the PlayStation mini games and classic games from older consoles.
Sony uses geo-blocking to block access to PlayStation stores in other countries. In principle, users have access only to the store in the country where they are registered and have a credit card or other means of payment. Cross-border access is not impossible however. Users can open a new account in any country. It requires an address and a valid credit card for that country.
Cross-border availability reaches 81% for the older generation of PS3 games and 90% for the newer PS4 games (see Table 17 in Annex 2). 54% of all PS3 games and 80% of all PS4 games are available in all 25 stores. The average PS3 game is available in 20.3 country stores, the average PS4 games in 22.6 country stores. Availability does not vary much across countries. This puts cross-border digital game availability below e-books and music streaming, and more or less on par with downloadable music.
There is some price differentiation for identical games across country stores though the frequency and magnitude of price differentiation is low compared to other non-audiovisual media.
For PS3 games and within the group of Euro-denominated stores, less than 0.1% of all games are priced higher than the mode price. For stores in other currencies positive deviations from the mode price are somewhat more frequent but still modest at 0.4% (takings into account a 10% exchange rate margin). In the case of Hungary this reaches an exceptionally high 8%. Negative price deviations occur more frequently, affecting to 2.2% of all prices 34 . A similar pattern occurs for the more expensive PS4 games. The frequency of positive price deviations is limited to about 0.36%. The frequency of negative price deviations is higher at 3.2% but jumps to 7.3% when the peculiar case of FI is included 35 . Exchange rates and rounding-off prices in other currencies are the main drivers for these price differences. They occur more frequently in non-euro stores in HU, MT, RO, HR and UK. Within the group of euro-denominated stores the frequency of price differentiation is very limited.
We conclude that there is not much evidence of deliberate geographical price discrimination in the PlayStation stores in the EU. Exchange rates and rounding off prices in other currencies account for a large part of price differences. Price differentiation is stronger between products, especially successful premium games, than between countries. Lifting geo-blocking restrictions would have a very marginal impact only on consumer and producer welfare through the price effect channel. The variety channel may generate somewhat stronger welfare effects as there is some room for improvement in cross-border availability.
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Or 6.6% of all prices when the peculiar case of Finland (with marginal negative price deviations) would be included. 99% of all games in FI are priced slightly lower than the mode price in the EU. The difference is mostly just 10 or 20 cents. We ignore these small differences.
Annex 1: Pricing policies for e-books
Revenues from Amazon Kindle come from three different sources: 1) sale of the Kindle devices, 2) ads displayed on Kindle, 3) sale of eBooks. The latter counts for the largest revenue share. The sale of Kindle devices does not yield significant margins since price is (at best) breakeven and compensated by sales of contents.
There are three e-book business models in Amazon. First, Amazon can act as an intermediary, selling books from other publishers. Second, Kindle Direct Publishing allows individual authors to directly publish their e-books. Finally, Amazon has its own publishing unit, Amazon Publishing, composed of a number of labels including AmazonEncore, AmazonCrossing, Montlake Romance, Thomas & Mercer, and 47North 36 . E-books from these are published through Kindle Direct Publishing in Figure 1 below shows the distribution and evolution of market shares by publisher type in the UK. The market share of the Big Five 37 is declining over time. Ownership of electronic publishing rights 38 and pricing strategies of all these types of publishers vary in different stores and affect availability.
Figure 1: Evolution of Market share of e-book Sales by Publisher Category

Source: Rüdiger Wischenbart Global E-book Report 2016
Several factors affect the pricing and availability of e-book titles in Amazon stores:
1)
Kindle Direct Publishing (KDP): the author directly publishes his book at the Kindle store without any intermediary publisher. He can select the 35% or the 70% royalty option 39 . If the first is selected, the royalty received by the author is 35% of the list price without VAT for each unit sold. 40 If the 70% royalty is selected, the royalty will be 70% of the list price without VAT, less delivery costs (average delivery costs are $0.06 per unit sold, and vary by file size) for each eligible book sold to customers in the 70% territories 41 , and 35% of the list price for each unit sold to customers residing The 70% royalty option is for in-copyright works only. Works published before 1923, books consisting primarily of public domain content, and other public domain works are only eligible for the 35% royalty option.
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Visit https://kdp.amazon.com/help?topicId=A29FL26OKE7R7B for a more detailed explanation. The e-book's List Price that the author chooses should not be higher than the list price in any sales channel for any digital or physical edition of the book. Furthermore, if 70% Royalty Option is chosen, the author must set and adjust the List Price so that it is at least 20% below the list price in any sales channel for any physical edition of the Digital Book. If an e-book is sold at a price below the chosen list price without VAT in order to match price with a third party selling any digital or physical edition of the book, or to match Amazon's price for a physical edition of the book, the author will receive 70% of the sale price for each eligible book sold to customers in the 70% territories, less delivery costs, and less any applicable VAT. Amazon details on its webpage a list of minimum of maximum and minimum List Prices by country 43 .
2) Amazon own-published books: Amazon started its own book publishing unit in 2009. It is composed of thirteen different imprints 44 . Amazon uses information such as customer reviews on Amazon websites to identify books and authors that show potential for greater sales. Amazon then partners with the authors to re-introduce their books to readers through marketing support and distribution into multiple channels and formats, such as the Amazon Books Store, Amazon Kindle Store, Audible.com, and national and independent bookstores via third-party wholesalers.
3)
Finally, Amazon has agreements with publishers to re-sell their books through the Kindle store under the agency or wholesale model 45 . Agreements with the Big Five publishers were not easy to settle 46 . Amazon's initial idea was to sell books at cost or even at loss. Initially, the wholesale pricing model was adopted: publishers set their ebook list prices at a few dollars off the print price, and gave Amazon a 50 percent discount. Amazon then set the final price. Usually this price was below the wholesale price. Publishers raised their wholesale prices in order to pressure Amazon to raise its resale price, but Amazon maintained the levels. Later on, in January 2010, Apple launched the iPad and the iBooks Store. In this case, publishers adopted the agency model where they set the consumer price and Apple takes a 30% commission. Publishers then tried to push Amazon to change from the wholesale to the agency model. A first attempt was made by Macmillan who proposed to release Kindle versions of new books only seven months after the print publication. Amazon reacted by dropping Macmillan titles from the Kindle store. This led to frictions that were settled when the Big Five reached an agency contract agreement with Amazon. Some months later, the US Department of Justice started the Apple e-book case where publishers were accused of colluding over e-book prices. The final judgement in 2013 laid out a schedule for the various publishers involved to renegotiate e-book prices with retailers, Apple and Amazon. Hachette took the initiative that led to a deadlock in the negotiations with Amazon in 2014. To address the Commission's concerns, Amazon offered a set of commitments, including the non-enforcement of the MFN clause.
In the EU, Denmark, France, Germany, Greece, Hungary, Netherlands, Poland and Slovenia have some type of Fixed Book Price (FBP) system, either by law or by contractual agreement between publishers and booksellers. Under a FBP system, books can be distributed to the final consumer only at a price that was fixed by the publisher in cooperation with booksellers. The FBP can specify the duration of the agreement after a book is published and discounts that may be available in specific cases. Both print books and e-books are sold for a single, fixed price across all sales channels. The book industry argues that the FBP helps to maintain higher prices and therefore higher revenue that ensures more and greater diversity of supply of books. Opponents claim that an industry functions best when it operates under free market conditions with variable prices. FBP affect e-book prices in several EU Amazon. 9.00 9.00 9.00 9.00 9.00 9.00 99kr 9.00 9.00 9.00 9.00 £9.99 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 19.99 zł 9.00 9.00 99 kr 9.00 9. 
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